Using the APA CHE II scoring system, the risk of death was calculated for 189 patients in the Wanganui Intensive Care Unit and 194 patients in the Harare Intensive Care Unit. Using tables of actual and predicted outcome, the predictive power of the system was compared in patients grouped according to the length of time that they spent in the ICU. The predictive error increased from 15% in those patients staying less than six days, to 38% in those staying six days or more (P < 0.01). The predictive accuracy of the APA CHE II system appeared to decrease with the length of time the patient stayed in the Intensive Care Unit.
There has been, in recent years, increasing interest in attempting to quantify the prediction of outcome in intensive care medicine. [1] [2] [3] While it has not been formally validated for individual patient outcomes, the APACHE 11 score has been widely used as a predictive tool in the intensive care unit (ICU).4,5 Is the APACHE 11 score any better at predicting the outcome in patients with a short illness compared with that in patients with a long illness? In relation to cost containment, it has been suggested that it is difficult to separate survivor and nonsurvivor groups in patients who have prolonged ICU stays. 6 The aim ofthis paper is to look at the question of how our ability to accurately predict outcome may vary with the time between the prediction and death. METHODS InitiallY, data were obtained from non-coronary patients, over sixteen years of age, who were admitted to the ICU at Wanganui Hospital from I January 1989 to 31 December 1990. The APACHE 11 score was calculated using the worst values for the first twenty-four hours of admission to the ICU. The data were entered on an IBM AT microcomputer, and the risk of death calculated using the standard formula of the original APACHE article. 2 The coefficients of the specific disease category were used. The data were analysed using the NCSS statistical program (Number Crunch er Statistical System, version 5.03, Kaysville, Utah). The total patient population was divided into independent groups according to the number of days that they stayed in the ICU. Group 1 consisted of those patients who either died or were discharged after only one day or part of one day in the ICU. Groups 2 and 3 consisted of those patients who were two and three days in the ICU respectively. Because the numbers of patients were small, invalidating the chi-squared test, those patients staying four and five days were amalgamated to form Group 4, and those staying six and seven days to Group 5. All the patients staying longer than seven days were analysed as a single group. The error in prediction was defined as the percentage of patients in the group who were misclassified: that is, the number of patients who had died but who were predicted to be alive added to the number of live patients who were predicted to have died and divided by the total number of patients in the group.
The Wanganui data was then combined with data that had been obtained in a similar fashion from the Harare Hospital as part of an audit, in the period 1 May 1987 to 30 November 1987. Both units are general in nature, admitting medical, surgical and obstetric patients. The Wanganui Hospital is a district general hospital serving small town and surrounding rural community. The Harare Hospital is a tertiary referral centre for the city of Harare.
The combined data were analysed in three ways. First, a graph of the error in prediction (at the risk- of-death level of 0.4) was plotted against time. Second, the numbers of misclassified patients in each time group were compared using the chisquared test. A P value of less than 0.05 was considered significant. Third, the patients were grouped into two groups. Those staying seven days or less in the ICU were put in one group (termed "short-stay"); those staying longer than seven days made up the second group (termed "long-stay"). The standard receiver operating characteristic curves were plotted for each of the two groups. These curves are used to compare the predictive power of different tests or groups. The closer the line is to the diagonal, the worse the predictive power of the test. The greater the area under the curve, the better the predictive power. 7
RESULTS
There were 189 patients from Wanganui and 194 from Harare. Their characteristics are shown in Table 1 . The Harare patients differed in having a somewhat younger age, higher APACHE 11 score, and longer length of stay. The classification error will depend to some extent on the risk of death level. The minimum overall level of error was at the risk of death level of 0.4. Using this level, the numbers of patients misclassified, and the total numbers of patients in each group are shown in Table 2 . The numbers of misclassified patients in each group were compared using the chi-squared test for homogeneity with five degrees of freedom. The total value was 22.5 (P< 0.001), and the value for each day is shown in Table 2 . The contribution to the total chi-squared by each of the last two groups is large, indicating that the fit is poor for the longer stays. In order to test whether this effect was a result of using the combination data, a similar chisquared test was applied to each hospital separately. The total chi-squared values for Wanganui was 31.6 (which was very significant), and for Harare was 7.83 (which was not significant). The percentage ofmisclassified patients is shown graphically in Figure 1 . The group of patients staying longer than seven days was plotted on the day 8 abscissa. It demonstrates a low classification error in short-stay patients, which then increases markedly in patients staying six days or longer. The receiver operating characteristic (ROC) curve 2 for short-stay patients was combined with that for long-stay patients in Figure 2 . Again, it is apparent that the area under the curve for the short-stay patients is much greater than that for the long-stay patients (which barely lies above the diagonal).
DISCUSSION
The study attempts to address the question of whether the APACHE 11 score is better at predicting outcome in patients with short ICU stays than in those with long stays. Our data suggest that the APACHE 11 score was quite accurate in predicting the outcome in patients who stayed in the ICU for up to five days. However, in patients who have long illnesses, the error in prediction increased markedly.
The methodology of using the combined data of two ICUs may be called to question. However, it may be argued that the fact that similar results are obtained from such differing units would suggest that the conclusions of the study were more general in application than they would be if obtained from Anaesthesia and Intensive Care, Vol. 20, No. 1, February, 1992 only one unit. One of the original aims in developing the APACHE 11 system was to enable the meaningful comparison of differing ICUs. However, in the light of these results, the accuracy of the comparison of units with widely differing lengths of stays for patients may be unreliable.
It is concluded that prediction is most accurate in patients who die or are discharged from ICU within a few days, and is less accurate in patients with a long illness. A description of the time-dependence of the accuracy of prediction should be an integral part of any further development of outcome prediction models, especially if they are to be applied to individual patient prediction.
